In this paper, we introduce a new notion to generalize a Mizoguchi-Takahashi type contraction. Then, using this notion, we obtain a fixed point theorem for multivalued maps. Our results generalize some results by Minak and Altun, Kamran and those contained therein. MSC: 47H10; 54H25
Introduction and preliminaries
The notions of α-ψ -contractive and α-admissible mappings were introduced by Samet et al. [] . They proved some fixed point results for such mappings in complete metric spaces. These notions were generalized by Karapınar We denote by CL(X) the class of all nonempty closed subsets of X and by CB(X) the class of all nonempty closed and bounded subsets of X. For A ∈ CL(X) or CB(X) and x ∈ X, d(x, A) = inf{d(x, a) : a ∈ A}, and H is a generalized Hausdorff metric induced by d. Now we recollect some basic definitions and results for the sake of completeness.
If, for x  ∈ X, there exists a sequence {x n } in X such that x n ∈ Tx n- , then O(T, x  ) = {x  , x  , x  , . . .} is said to be an orbit of T : X → CL(X) at x  . A mapping h : X → R is said to be T-orbitally lower semicontinuous at ξ ∈ X, if {x n } is a sequence in O(T, x  ) and x n → ξ implies h(ξ ) ≤ lim inf h(x n ). The following definition is due to Asl et al. [] . ©2014 Kiran et al.;  licensee Springer. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. http://www.journalofinequalitiesandapplications.com/content/2014/1/458 
Main results
We begin this section with the following definition.
Definition . Let (X, d) be a metric space, T : X → CL(X) is said to be an α * -MizoguchiTakahashi type contraction if there exist two functions α :
Before moving toward our main results, we prove some lemmas.
Proof The proof runs on the same lines as the proof of [, Lemma .]. We include its details for completeness. Let
of nonnegative real numbers, therefore lim k→∞ d k = c ≥ . By hypothesis, for t = c, we
We have deleted some factors of φ from the product in (.) using the fact that φ < . Let S denote the second term on the right-hand side of (.),
where C is a generic positive constant. Now, it follows from (.) that
which shows that {x k } is a Cauchy sequence in X.
From (.), we have
Since all the conditions of Lemma . are satisfied, {x k } is a Cauchy sequence in X. Proof By hypothesis, we have x  ∈ X and x  ∈ Tx  with α(x  , x  ) ≥ . Thus, for x  ∈ Tx  , we can choose a positive integer n  such that
There exists x  ∈ Tx  such that
As T is α * -admissible, we have α * (Tx  , Tx  ) ≥ . From (.) and (.) it follows that
Now we can choose a positive integer n  > n  such that
There exists x  ∈ Tx  such that
By repeating this process for all k ∈ N, we can choose a positive integer n k such that
There exists x k ∈ Tx k- such that
Also, by α * -admissibility of T, we have α * (Tx k- , Tx k ) ≥  for each k ∈ N. From (.) and (.) it follows that
which implies that {d(x k , x k+ )} is a nonincreasing sequence of nonnegative real numbers. Thus, by Lemma ., {x k } is a Cauchy sequence in X. Since X is complete, there exists
Letting k → ∞, in the above inequality, we have
By the closedness of T it follows that x * ∈ Tx * . Conversely, suppose that x * is a fixed point
: n ∈ N}∪{}∪(, ∞) be endowed with the usual metric d.
One can check that for each x ∈ X and y ∈ Tx, we have 
Also, T is α
Proof Given that {x k } is an orbit of T at x  , i.e., x k ∈ Tx k- for each k ∈ N, with α * (Tx k- , Tx k ) ≥  for each k ∈ N, as T is a modified α * -Mizoguchi-Takahashi contraction. From (.), we have
From (.), we have
Since all the conditions of Lemma . are satisfied, {x k } is a Cauchy sequence in X.
Working on the same lines as the proof of Theorem . is done, one may obtain the proof of the following result.
Theorem . Let (X, d) be a complete metric space, T : X → CL(X) be a modified α * -Mizoguchi-Takahashi contraction and α * -admissible. Suppose that there exist x  ∈ X and x  ∈ Tx  such that α(x  , x  ) ≥ . Then, (i) there exists an orbit {x n } of T and x * ∈ X such that lim x n = x * ;
(ii) 
